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Abstract of JP1 10681 02 

PROBLEM TO BE SOLVED: To provide a 
method for producing semiconductor devices 
such as a MOS transistor, etc., which have a 
higher reliability thanks to larger film thickness 
of a gate insulation film in its trench gate 
structure. 

SOLUTION: A trench 13 is formed such that it 
penetrates a source region 12 which is formed 
on the surface of a semiconductor substrate 
1 1 . The trench 13 is filled with an insulative 
substance 20, and then the insulative 
substance 20 is etched while the bottom part 
of the trench 13 is retained. In this case, the 
insulative substance 20 is still retained in the 
bottom of the trench 13 in a semisperical state, 
and a gate insulation film 14 made of oxide 
film is grown on the inner surface of the trench 
14. Furthermore polys ilicon a gate electrode 
15 is embedded and formed into the inside of 
the trench 13 which is surrounded by the gate 
insulation film 14 and the insulative substance 
20 in its bottom. 

-:-:J«l 





ill 




mm 



mm 



Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc7D B=EPODOC&IDX=JP1 10681 02 



04/06/09 



^^¥11-068102 



as) B*a«$tf/? (jp) 02) & §H # |^ & $[ < A > (inimmsm** 

IfcM^l 1-68102 

(43) ^HB ^11^(1999) 3 ^ 9 B 

(5i)bitci. e mm** F I 

HO 1L 29/78 H0 1L 29/78 6 5 2K 

6 5 3A 



»jfc«©8c3 OL (£ 4 H) 



(21)tHH## 



(22)ffiffiB 



f£H¥9- 225054 



¥£9^(1997) 8 M21B 



(71) UJfBA 000003078 

W^illliill«Ttt^E«;i|BT72Sia 

(72) 3&9i# »* 

(72)»i8« ±# mm 

(72)5§K# Hffi & 

»^;iiiR;iifiTfr^K/MSi3t[2Bri#^ tfc 



(74) a #a± fiwr as W6«) 



(54) [S89J©***] iMWt:^B<D«ii^ 



(57) [5»] 

mvmmifimfcz nx mm®, c sts m m t s n 3 m o s 

*©«hl'>^.l 3©l£»*ai/T«S«»2 0 
&x.y?->tf£tlZo Clffl:®£\ 1 3 ©T8B© 

R3ffiSP4^«fei^tl* s ^$tl, -eo&bl'i'^l 3©F*I 

5 tta. 




(A) 





( B ) 



15 12 




(C ) 



(D) 



8fH¥ll-068102 



2 



J&xfik. 
3£«x;gk, 

lulB b \s >^W«B©^5*Jft««l*H9ffi b b >^©g§Pffi 

- b mmmm zmm-tzv-v kiimmxs k , 

tizmmmt, hto. lto, teos n sin, # 
y^y^^ s i posotc^tifrciott^ 

[0 0 0 1] 

[Sfl^ItSSMi] £©»fH«\ WiliMOSh 
[0 0 0 2] 

[«e*^tt^] vxszs^v— bSfifeMos h7>^ 

So 

[0 0 0 3] E14(i. £©cfc3£bTfllj££ft3M0S 
«4 lttnS(DS/U3>C7^\4 1 lODgMtCpM^- 

cpi^a«4 1 2©afflt:ttnaiv-^««4 2 

[0 0 0 4] ^bT, ¥*tt£«4 lfc, niV-7l 
«4 2*JK1U pS^-Xf«4 12^?)nl^'J^ 
>*xy\4 1 1 CMS M^>^»4 3&JBfig"rs 0 -CD 



«»R4 4tM«. ^bT, -©^-h«giSiM4 4 
T-H*>ft& b 1/ >?*?Jt 4 3 GDftSBC* y y 3 >*^g 

[0 0 0 5] b*>U CGDtBtCUTMOS b^>^** 
*®Bb&®^ y-Hft«Bl4 4*««raJClBU 

^frStRJCjgJ^^nfeb L/>^«t4 3©rtjg®tC 
^y3>RftK*JBfiR-TSo bfrU $/U3>88C» 

M^.a«sa^iRi (ill) tf«*kaa. 

[0 0 0 6] b V>^4 3(2«jg£%fg-f 3k, 
V>T^«©J**Mi < fc 0 s f*33Sg(5 4 4 1 ##£ir 5 

^i^o mos b^>^**£«j$i-s>y 

[0 0 0 7] 

JC. MWk«:S^I8»d#afel:ftV>J:dtbT.. MOS 

b 9 > * * ft m tt # st * c iai ± $ ti & i -5 c -r s * 

[0 0 0 8] 

JK/iKxfikx HufBff^^nfcbV>^cDi*igp**6lgtttJ 
*4T-^«f S^xgk, mifBb \s>rft®<Dftmtm 
«J*HuIBM/>^©fflPBH*&^y?->^bx iufBbl/ 
>^<£>'J>&< k*Jaffl$S*SbTf^*t-S^y^>^x 

Skx SuSBJl£ffltil6«%©a*n&i9fBb l/>^(Drt« 
k, SugB^— Mfi**SJl©?Bi«S*l&M/>?-CDrtfflC 

bT b *ffj^-r s b 
jejaxgkiAflib&cktwak-rs. 
[0009] c©«feSig*aianii ^-bffeist^ 

aojBjBKtiBRbT, b U>?-6DjafflaJ4-&»*©fflHCD 

©tt^T* > y ^ >»f bm«ic j: s b mmm<D!&&3L 

lt^^b<^tls b l/>^rt^gC^CD«g^JP(DJP^S: 

Hfi«Kk uTCD«jitt#at«t«fii*tia 0 

[0 0 10] 




^H¥ll-068102 



mmi 1 2tJgj68t5Ci:CioTiJ«3n5. ±IBp 
M^-*SR«1 1 2©*B»CttV-^««l 2#i£f& 

[0 0 11] f LT, V-XfSSl 2 5rS®t-^J:3{C 
igtt£> b Vy^ 1 3#ff^^nx bl/>^ 1 3tf)|*j 
«nfcy-Mfi»||l 4#fl5f£2*W ccoy— MfiWK 
1 4 t?«t)tlfe hl/>f 13 ©|*gfi*£* #US/ij3 
b«&l 5&ftmW*f&£tl2>o 

[0 0 12] H2(4C©«ft«J«(Z)MOS h ^>^X* 

S*CDTN $*T (A) 0®«fc3£^*ttS«l 1£>SI® 
aSfe:niai£KJBlcJ:SV-^*ai 2jWgfifcS*u 

^oiyNl 1 1 IzmzmtSiDhUy* 1 3*sff^^tlSo 
[0 0 13] ^©M/>^1 3 0rt8PW4, ^aStefiJK 
1 l©affl»*^4?ttSStUTlttll»W2 0#ffl»a^M: 

£*n* 0 ^^T-<£«*ft5je«»*r»fcUTtt> ht 

O, TEOS, SiN, ^»fi«l*5*X*nTV^3&:V^3f^U 

^>»J3> N S I POSWS!^JRbT{£ffl£tl£o 
[0 0 14] £<D«C*6iS^2 0#36«£ftfc&£«, 
(B) 0T*^£d£CI0i86lji^2 0&=.y9->tf-f 

5o ccxy^^^tButit *-r*«»««i 1© 

■affiW©ttllt«iJI*s|»**tiS4:ftt:, M/>f-13® 
JEffi;iC£D»|fiKtt2 0 #S£ti££? Wo CCT% 

^o^^nfc$e^®j2 o{4> ki/>^ i 3<Dmrnu*m 

[0 0 15] Cl©«fcM/>^l 3CDlSa5t:»»«l#a 
$ixfettffli:*iifc&?)K, (C) BT?5Vr«k'5fc:hl' 
>H3©rtlliii44tf±I**ftt5. C-T-s 

[0 0 16] ^UT> (D) B-C5Vr«fc3fchl/>*-l 

o 

[0 0 17] CICDS^LT Mx>^y-b#fltjffi$ns 
J:9C-rSi:, «pC^© h 1 3CDjagPiC?*UT 



3 



»fblK©JBJ58tlSUT. ^©JSRSSJ^M/V^l 3CD 

[0 0 18] £CD»£\ KSffi*r&l4 5 R«:SJ:dft:3ftajg 
^1 3©/£BJafiB©«»^snilIl«^t*^Ttt, TX* 

[0 0 19] 03i4^SSi:*^0^ n a n hCD#^tt*T 
schlep !k *<0*li«E«»*#iSft*n4Ci:#« 

[0 0 2 0] 

— b M/>^«tig©MOS b^>^X^4S!ifirsfc:l» 

[01] 

[02] (A) - (D) tt±fB*M«C^**»iM6fi 
[03] i©«W©|lllB«CJ;a35S , Tf«Ji**lfc** 

[04] &&OYl'>*V—bM<D#mti&tm&KW'r 
3»rffl0o 

1 1 -^atast^ 

1 1 1— nM^U^V^^v 
1 1 2-pffl^-**** 



1 2- 




1 3- 




1 4- 


••^-b«6Jfifl 


1 5- 




2 0- 





^H¥ll-068102 



4 A - -if* 



[Ell] 



[02] 



12 v-aa* 




a 

(%> 



[03] 




TODBf^a 




(A) 




< C ) 




(D) 



[04] 




